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PURPOSE: To provide a deformed image producing 
device which can obtain simply obtain a deformed 
image by synthesization of images. 
CONSTITUTION: A deformed amount calculating 
means 1 1 calculates the moved amount of each pixel 
of e processing subject image based on the density of 
the reference image that shows a background. A 
deforming means 13 moves each pixel of the the 
subject image in a prescribed direction based on the 
calculated moved variable. Therefore, it is possible to 
omit such complicated calculation Processing as the 
three-dimensional processing of images, etc., and also 
such complicated optical processing followed by the 
camera photographing operations, etc. Thus an image 
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CLAIMS 



[Claim(s)] 

[Claim 1] The deformation image listing device characterized by to have an image input means input into a 
criteria image and the criteria image concerned the processing-object image by which superposition 
composition is carried out, a deformation calculation means compute the deformation data showing the 
movement magnitude of each pixel of a processing-object image based on the concentration of each pixel of a 
criteria image, and the deformation means for which follow the above-mentioned deformation data and each 
pixel of a processing-object image makes move or copy. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a deformation image listing device and the deformation image 
listing device which performs deformation processing of an image required in case superposition composition 
of the two images (for example, image showing the image and the water surface of an alphabetic character) is 
carried out in detail. 
[0002] 

[Description of the Prior Art] In fields, such as printing, two images are compounded and the technique of using 
this as a manuscript may be used. For example, in creating the image of an alphabetic character floating on the 
water surface, the image of an alphabetic character and the image of the water surface are created separately 
first, and it uses as a manuscript what compounded these images. In order that an alphabetic character may 
actually reproduce signs that it is floating on the water surface, at this time, the processing into which combine 
with fluctuation of the water surface and an alphabetic character is made to transform is needed. 
Conventionally, this deformation processing was performed by the following approaches. 
[0003] The 1st is the approach of performing an irregular glass plate and the image of an alphabetic character 
by photoing the image of superposition and the alphabetic character which deformed optically. Moreover, the 
2nd is the approach of performing three-dimension processing using computer graphics etc. This 2nd approach 
expresses each of the image of an alphabetic character, and the image of the water surface using the digital data 
of a three dimension, and transforms the image of an alphabetic character by performing three-dimension 
processing in consideration of the irregularity of an image, a shade, etc. 

[0004] However, according to the 1st approach mentioned above, the glass plate corresponding to the 
conditions of deformation of an alphabetic character image must be created, and the complicated activity of 
camera photography etc. is needed. According to the 2nd approach, since three-dimension data must express an 
image, the activity which inputs a lot of data is needed. Moreover, in order to perform three-dimension 
processing by computer graphics, the computer of the high speed which can perform a lot of [ complicated and ] 
computation must be prepared. 
[0005] 

[Objects of the Invention] Then, this invention aims at offering the deformation image listing device which can 

perform image deformation accompanying image composition simply. 

[0006] 

[Means for Solving the Problem] Invention according to claim 1 is the deformation image listing device 
characterized by to have an image input means input into a criteria image and the criteria image concerned the 
processing-object image by which superposition composition is carried out, a deformation calculation means 
compute the deformation data showing the movement magnitude of each pixel of a processing-object image 
based on the concentration of each pixel of a criteria image, and the deformation means, for which follow the 
above-mentioned deformation data and each pixel of a processing-object image makes move or copy. 
[0007] 

[Function] In invention according to claim 1, an image input means inputs a criteria image and a processing- 
object image. A deformation data calculation means computes the deformation data showing the movement 
magnitude of each pixel of a processing-object image based on the concentration of each pixel of a criteria 
image. And a deformation means follows deformation data and makes each pixel of a processing-object image 
move or copy. 

[0008] For example, supposing it actually floats images, such as an alphabetic character, on the water surface, 
the image of an alphabetic character swings and appears through the ripple of the water surface etc. 
(deforming). Here, the ripple of the water surface etc. is expressed as change of concentration in a criteria 
image. Therefore, the alphabetic character floating on the water surface can reproduce signs that it is actually 
swinging, by making the processing-object image which expresses an alphabetic character etc. based on the 
concentration of each pixel of a criteria image transform. That is, deformation place Michiyuki ****** of an 
image is made by moving each pixel of a processing-object image according to the concentration of a criteria 
image. Therefore, according to this invention, since it is not necessary to perform complicated optical 
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processing accompanied by complicated computations, such as three-dimension processing of an image, camera 

photography, etc., image deformation accompanying image composition can be performed easily. 

[0009] 

[Example] Hereafter, the deformation image listing device concerning one example of this invention is 
explained, referring to a drawing, 

[0010] Drawing 1 is the block diagram of the deformation image listing device concerning this example. This 
deformation image listing device is constituted by CPUl, a keyboard 101, a mouse 102, an interface 103, a 
scanner 104, the display 105, the color printer 106, the hard disk unit 107, and the optical MAG disk unit 108 
grade. CPUl performs deformation processing of an image etc. and is equipped with the synthetic means 14 
which compounds a deformation calculation means 1 1 to compute the deformation data 12, the deformation 
means 13 made to deform the configuration of an image according to the deformation data 12, the criteria image 
A, and the processing-object image B after deformation. Here, the criteria image A is an image used as a 
background like the image showing the water surface. Moreover, the processing-object image B is an image set 
as the object of deformation processing, when it piles up with the criteria image A. 

[001 1] A keyboard 101 inputs the conditions (parameter) made to transform an image. There are deformation 
which expresses the amount (pixel number) made to deform as conditions for deformation of an image, and the 
deformation direction showing the direction of deformation (include angle). A mouse 102 is a pointing device 
for choosing the criteria image A and the processing-object image B on a display 105. An interface 103 is for 
outputting and inputting image data, such as the criteria image A and the processing-object image B. Moreover, 
a scanner 104 reads manuscript images, such as a photograph and an alphabetic character, and outputs the 
criteria image A expressed with the digital data, and the processing-object image B. A display 105 is for 
displaying the criteria image A, the processing-object image B, the processing-object image B after 
deformation, or the image that compounded these, and is constituted by CRT etc. The color printer 106 is 
equipped with the function which outputs hard copy, such as the criteria image A and the processing-object 
image B. An application program is saved at a hard disk unit 107, and the criteria image A, the processing- 
object image B, etc. are saved at the optical MAG disk unit 108. 

[0012] An operation of the deformation image listing device constituted as mentioned above is explained 
according to the flow chart of drawing 6 . 

[0013] First, if an operator inputs a predetermined command from a keyboard 101, CPUl will read an image 
from the optical MAG disk unit 108, and will display it on a display 105. An operator chooses the image which 
it is going to use as the criteria image A and a processing-object image B with a mouse 102 from the displayed 
images (SI). Thus, an example of the selected criteria image A and the processing-object image B is shown in 
drawing 2 . The concentric circle of the criteria image A of this drawing expresses the ripple of the water 
surface. The criteria image A and the processing-object image B are constituted by the image data of each color, 
such as a yellow, a Magenta, cyanogen, black or red, Green, and blue, and the image data of each color is 
constituted by two or more pixels. Moreover, each pixel is expressed by 8 bits and can express 256 gradation to 
0-255. The part of the ripple of the criteria image A mentioned above is expressed as change of concentration. 
[0014] Furthermore, an operator inputs into CPUl in a display 105 top at the criteria image A by making the 
coordinate of the zero (upper-left-hand-comer section) of the processing-object image [ in / for the processing- 
object image B / superposition and the criteria image A ] B into a reference point 21 . This reference point 21 
turns into a reference point of the superposition of the criteria image A and the processing-object image B. 
[0015] Then, an operator specifies the color component which is going to perform deformation processing of 
the processing-object images B using keyboard 101 grade (S2). Here, suppose that cyanogen was specified, for 
example. And an operator specifies similarly the lower limit of gradation, a upper limit, deformation, and the 
deformation direction as CPUl using keyboard 101 grade (S3). Deformation expresses the maximum of the 
deformation of the processing-object image B with the number of pixels. Moreover, it expresses whether the 
deformation direction is made to deform in which direction of the processing-object image B, and is specified 
with an include angle. For example, desired include angles (90 etc. degrees etc.) are specified as a migration 
direction out of the include angle shown in the right column of drawing 4 . The deformation of the processing- 
object image B is defined based on the gradation which the lower limit and upper limit of gradation specify the 
range of the gradation of the criteria image A, and was specified by this range. 

[0016] If deformation conditions are specified by processing mentioned above, the deformation calculation 
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means 1 1 will determine the deformation of each pixel of the processing-object image B according to the 
concentration of each pixel of the criteria image A (S4). For example, as shown in the table of the left column 
of drawing 4 , supposing 0 and a upper limit were set as 255 and deformation is set as a maximum of 3 pixels 
for the lower limit of gradation, respectively, the deformation (the number of migration pixels) corresponding to 
the concentration (gradation) of the criteria image A will be determined. 

[0017] Next, the deformation calculation means 1 1 computes the deformation data (table) 12 showing the 
deformation for every pixel of the processing-object image B based on the deformation shown in drawing 4 
(S5). That is, when the criteria image A and the processing-object image B are piled up, it asks for the pixel of 
the processing-object image B, and the pixel of the criteria image A on the same coordinate, and the movement 
magnitude of the pixel of the processing-object image B concerned is computed according to the concentration 
of this pixel. Thereby, according to the concentration of each pixel of the criteria image A, the movement 
magnitude of each pixel of the processing-object image B is determined. The assembly of the data of movement 
magnitude is deformation data, and an example of deformation data is shown in Table 3 1 of drawing 3 . In this 
drawing, the value of the deformation shown in Table 3 1 is also changing corresponding to the concentration of 
the part (part expressed with the concentric circle) of the ripple of the criteria image A changing a lot. The 
computed deformation data 12 are saved in the memory in CPUl. 

[0018] The deformation means 13 is made to transform the processing-object image B according to the 
deformation data 12 and the specified deformation direction (S6). That is, each pixel which constitutes the 
processing-object image B is copied in the location from which only predetermined movement magnitude (pixel 
number) was separated. Therefore, since the pixel before a copy remains in the location of a basis, the part of a 
null does not produce it in the processing-object image B after deformation. In addition, when each pixel which 
constitutes the processing-object image B is moved, the part of the pixel of the null produced by migration may 
be interpolated based on the concentration value of the pixel of the circumference of it. 

[0019] The processing-object image B after deformation is shown in drawing 5 . The image part 51 of the lower 
column of this drawing expands the part in the circle of the processing-object image B after deformation. 
Moreover, this image part 5 1 laps with the part of the ripple of the criteria images A, and the configuration of 
the image part 51 is changing according to a ripple. Signs that the processing-object image B is flickering on the 
criteria image A showing the water surface by this are reproducible. Thus, superposition composition is carried 
out by the synthetic means 14, and the processing-object image B and the criteria image A which deformed are 
outputted to a display 105 and color printer 106 grade. By the above, processing of the deformation image 
listing device concerning this example is completed. 

[0020] If it is in this example as mentioned above, deformation processing of the processing-object image B is 
performed by computing the deformation of each pixel of the processing-object image B based on the 
concentration of the criteria image A. Here, suppose that they are the image with which the criteria image A 
expresses the water surface, and the image with which the processing-object image B expresses an alphabetic 
character etc. Supposing it actually floats images, such as an alphabetic character, on the water surface, the 
image of an alphabetic character swings and appears in the ripple of the water surface etc. (deforming). The 
ripple of the water surface etc. is expressed as a concentration difference in the criteria image A. Therefore, the 
alphabetic character floating on the water surface can reproduce signs that it is actually swinging, by making the 
processing-object image B transform based on the concentration of each pixel of the criteria image A. 
[0021] 

[Effect of the Invention] If it is in this invention as stated above, deformation processing of the image 
accompanying image composition is performed by determining the deformation of a processing-object image 
based on the concentration of a criteria image. Therefore, since complicated optical processing accompanied by 
complicated computations, such as three-dimension processing of this image, camera photography, etc. 
becomes unnecessary, image deformation accompanying image composition can be performed easily. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the deformation image listing device concerning one example of 
this invention. 

[Drawing 2] It is drawing showing the criteria image and processing-object image concerning one example of 
this invention, 

[Drawing 3] It is drawing for explaining the deformation data concerning one example of this invention. 
[Drawing 4] It is a table showing the various conditions of the deformation processing concerning one example 
of this invention, 

[Drawing 5] It is drawing showing the processing-object image after deformation concerning one example of 
this invention. 

Prawing 6] It is a flow chart showing an operation of the deformation image listing device concerning one 
example of this invention. 
[Description of Notations] 

1 1 Deformation Calculation Means 

12 Deformation Data 

13 Deformation Means 

103 Interface (Image Input Means) 

104 Scanner (Image Input Means) 

108 Magneto-optic Disk (Image Input Means) 
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DRAWINGS 



[Drawing 1] 
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Prawing 4] 
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[Drawin g 6] 
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[Drawing 5] 
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